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XLVI. Problems by Edward Waring, M A. 
and Lucafian Profejfor of Mathematks m 
the Univerfiy of Carnbridge, F. R. S. 

P R O. 

Read April 21, 1 1. T Nvenire, quot radices impoffibiles 

J 7 3- J J^ habet data biquadratica aequatio 
x**\-qx z — rx-{-s=o. 

i rao Sit 256 s r — 128 ^5*4-144 r l q-\- 16 q*xs — 
27 r* '— 4 r* ^ 3 negativa quantitas, & duas & non 
plures impoffibiles radices habet data aequatio. 

2 00 Sit affirmativa quantitas, & vel — q vel q* — 4 s 
negativa quantitas, & datae aequationis quatuor radices 
erunt impoffibiles. 

3 ti0 . Sit nihilo aequalis, & vel — q vel f — 4 s 
negativa quantitas, & datae aequationis duae inaequales 
radicis erunt impoffibiles. 

2. Invenire, quot radices impoffibiles habet data 
aequatio x*-\-qx 3 — rx*-\-sx — t—o. 

i mo Si figna terminorum asquationis w w \. 10 q w* 

4* 39 f + IO s X^ + ^ <f ■ i r$ <l s ■%-?•$ r * X w 7 4- 
05^ 4-124 ff'5 — 95 /4-92 qr % 4- 200 rt % w 6 4. 
66 £ 5 — 360^5^4-19 6 g^+iiByr 4-260 r" 54-625 

/4-400 g r ?x«> ! 4 25?* 4- 4° * 3 — 53 r *+ 5 2 ? 3 r *— 
522 </ 5* 4- 194 g 4 J 4- 7 08 qr" s 4- 240 y*r* 4- ^7^° 
^ r — 95 s rtxw* -{■ 4. q 7 -\- 106 y* 5 — tto qs' — 30^ 
'~<fs*-* -ioz qr* — 7 yV*4-57Q r % /4-612 ^^54-700 
r >t — 37 50 ~ 54-2500 7 q' 4- ^o r t q* — 2150 qr~t 
Xf ! 4-400 ? — 360 y l j j — 15 y 4 5 x 4.24 / 5 — 8 q % r L 

— 45- 
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— 45 y* r * — 2 7° r * J j: T 4° r * f ? 3 + 9^° r * ? 9 +■ i ^75 
fV* 4-1000 frj* — 5000 ^^54-1750 f'^4- 4o"7ry* 
4-600 tr*q — 1650 trs f X w* -|- 36 y' ? — 224 <? J s* 
4- 3 2 o q ? + 4 7 r* 4- 27 V—jor» g±43 4 £ £ ' ~ 
24 r 2 j^ + — -198 ^£54-5000 F7 — 450 /r 3 j — 6250 
f rlp>j'fflf — 3750 f f s 4-3000 f r 1 q 4- bo 7?~f 
4- zootrs^q — 330/rg^x ^4-3125 f — 3750 q r /' 
4-200 0^4.2250 r^— 9 00 5^4-825 r z /4- 108 q % 
X /•* — J 600 s 3 r — 560 r q % s 1, — 16 r 5 ^4-630 r 3 q~Tf 
72 r sq* — 108 r'x^4-256 j $ — 128 q z s*-\- 144 r*y.r' 
4- 16 q* s 3 — 27 r*s % — 4 r* q l s*—o. continuo muten- 
tur de 4. in — j & — in 4- j nullas impoffibiles ra- 
dices habet data aequatio. 

2 d0 . Si figna terminorum aequationis haud conti- 
nuo mutentur de 4- in — & — in 4- j duae vei 
quatuor datae aequationis radices erunt impoffibiles, 
prout ultimus ejus terminus fit negativa vel affirmati- 
va quantitas. 

3 tio . Si ultimus ejus terminus nihilo fit aequalis, & 
figna terminorum asquationis haud continuo mutentur 
de 4- in — - & — in 4- ; tum vel quatuor vel duae ra- 
dices datae aequationis erunt impoffibiles, prout duo 
& non plures ultimi datae aequationis termini nihilo 
fint aequales, necne. 

P R O. 

Sint x,y, v, abfcifla, ordinata & area datae curva?, 

u 1 a— 1 ■ ' 11 1 « — 2 ■ 

& hty +a+bxy>y +c-\-dx-> r ex xy +J-rgx 

■■■■ 1 111 ■iiinw 11 ■» — .„ , , ft—i 

-\-b x*+kx 3 xy + 6cc.=o; invenire, utrum area 
(v) quadrari poteft, necne, 

Supponamus aequationem ad aream efle «1/4. 

A+,B*4-C*'ir + D4- E*4-F x^+G^ + H^x 



ij9n 

n — 3 m n — I ■■ 

X. v + &c. = o. & coniequenter erit n y v + »— -i 
A +- bx + Lx~y v~+ ~~\ x D x < . x + Fx* +■ Gx J +• H x* 



B+-2C* v_ + E+2Fx-V-3G^+4H^ 

= 0. 



X y v + &c. 



» — a 



XV + &c. 

Ex quibus aequationibus, fi methodis notis extermi- 
netur (v), habebimus aequationem, quae exprimit re- 
lationem inter (x) & (y). Hujus autem aequationis 
coefficientes aequari debent coemcientibus datae sequa- 

tionis y "-\-a-\-b x y*~+ c -\- d x -\- e x* -\-y + &c. 
= oj & fi quantitates A, B, C, &c. exinde determi- 

nari pofiunt, curva quadratur, eft enim v -\- A -\-Bx 

~~~~7 X v~"+ D + E*-t-F^-|-G^+H^ 

X v *~~+ &c. = o i aliter autem quadrari non poteft. 

Ex. Sit data aequatio f -\- x* — 1 = o, & fuppona- 
mus aequationem ad aream v % -\-D-\-Ex -\-Fx* -\- 
Gtf 3 4-H**=oj &erit2^4-E4-2F*4-3G 
#* 4- 4 H x 3 = o, ita reducantur hae duae aequationes 
in unam, ut extermin atur (v), & r efult at aequatio y*-\- 
l6H»* 6 + 2 4 HG*' + i6HF + 9 G»** + 8 KH + 12 ¥G 

' 4 x~f~ + Gx 3 + t -x* + ~ x + D 

^ + 6GE + 4 ^ + 4 F E,+ E> =o . debetautem 

- -. i6HV + 2 4 HG* 5 + i6HF+ Q G 1 **+8EH+i2FG 

rractio ' ' " ■ ■■ ■ - ' . ■ ,, 3 , p '»""* 

4 X H** + Cr* 3 + F ** + 



,3 + 6GE + 4 P^ + 4 FE,+ E-^ r >_ &con , 

Ex + D 

fequenter 

5 4 H 
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4 H = 16 H* 
4G = 24HG 
4 F— 4H =I 6HF-f 9 G* 
4E — 4G= 8HE4-12FG 
4 D-4F= 6GE + 4F 1 
— -4E= 4FE 
— 4 D = E* 

fed e methodo communes diviibres inveniendi con- 
ftat has aequationes inter fe contradi&orias efle, & 
confequenter curvam haud generaliter efle quadra- 
bilem. 

T H E O. 

Sint x,y> v> abfcifia & ordinatas curvarum ABCD 
EFGHI&c. &Agy^g &c. & 6ty=px n , & v=z 



2. 3 ■* 30 X 2 X 3 ■* ____ 4 2 X 2 X 3 

X» — -ix«— 4. a^—C » «X» — IX» — 2X» — 3X» — 4XH-S 

— ■ ■ - — pa J x .«iii *<•<<>- •'■'■■ " 1» 

x 4 x 5 * 30x 2 x3 x 4x5x6x 7 

x n — 6 . n — 7 7 , 5» xp— 1 x« — 2 x» — 3 x«— 4X«— 5 
___ 66x2x3x4 x5 x 6x 7 x""8 

x»-6x» — 7X« — 8 , n — 9 9 691 xkxk — ix» — 2X» — * 

P a y x — 7 f > 

* 9 r 2730 x .2 x 3 x 4 X5 x6 

X» — 4 X» — 5 X» — 6 X» — 7 X» — 8 Xn — 9 xn — 10 n-U 

xy x8 X9 xio xii — p 

x" 4- &c. cujus ultimus terminus debet efle x ™~ vel 

x , prout (#) eft par vel impar numerus. 

Sit * = AP = tf, bifecetur A P in T in duas 
aequales partes, & ducatur linea ET^ & fi AE, 
EM, AM, junganturj erit triangulum AEM = 
TP eS T areas. 

Deindej 
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Deinde, bifecentur T P, A T in R and V, & 
dncanturRG, CV y, &jungantur AC, CE, E G, 
GM; & crunt duo triangula ACE-f-EGM = 
VT^yVares. 

Eodem modo, fi partes A V, V T, T R, R P ite- 
rum bifecentur in W, U, S, Q, & ducantur lineae 
BWjQ, UD, SF, QH; & jungantur A B, B C, 
CD, DE, EF, FG, GH, HM; erunt quatuor 
triangula ABC + CDE-j-EFG + GHM = 
W V yjG W areae ; & fic deinceps. 

Cor. i. Si curva A B C & M fit conica parabola, 
(ce^y^pix*, entv = ^pax} & A/3y^ &c. erit 
retta linea; & propofitio eadem eft cum notiffimal 
propofitione Archimedis de quadraturd parabolae. 

Cor. 2. Si y -=p x\ erit v = ^p a 1 x, & A j3 y S 
&c. iterum re<5ta linea. 

Cor. 3. DatS curv£, cujus aequatio eft^=^Ar*", 
inveniri poteft altera curva, cujus dimenfiones funt 
(2«-i), in qua fummae triangulorum ad fingulas bi- 
feetiones erunt refpe&ive* aequales fummis triangulo- 
rum datae curvae. 

His adjici poteft, quod fi loco bifedtionis abfcifla 
A P alid quivis ratione in aequales partes dividatur, 
fummae triangulorum curvae A B C D &c. ad fingu- 
las divifiones aequales erunt fegmentis curvae AfiyS 
&c. 
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